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"
H,N-Dimzthyl cyclooctatetraenylmethylazine (II) cod

cycloOctatetraenylacetonitrile (III) have been prepared by displacement recctions

frem cyclogctatetraenylmethyl bromide (I). The nitrile III was converted into

en ieomer (VIII or IX) by migration of one of the nuclear double bonds into

conjugation with the nitrile group on heating with triethylamine, or on treat-

ment with sodium hydroxide at room temperature. Both of the nitriles were

converted to emides by treatment with alkaline hydrogen peroxide,

This paper reports an investigation of several cyclogctatetraene

derivatives prepared from cyclogctaxetraenylmethyl alcohol, an allylic-type

2
alcohol obtained by copclymerization of acetylene with propargyl alcohol.

(2) A. C. Cope and D. F. Rugen, This Journal, 75, 3215 (1953).

Attempts to prepare the p-toluenesulfonate of cyclogctatetraenyl~
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r:bhyl alcohol under conditions used for other alcohols 4in the cyclogcta'tetmene
2,3
serien and to uce the ester as an intermediate in displacenment reactions

(3) A. C. Cope and R. M. Pike, ibid., 75, 3220 (1953).

gave erratic results, probably because of side reactions between the reactive
allylic-type tosylate and the base (usually pyridine) employed in its preparation.
It was possible to prepare cyclooctatetraenylmethyl bromide from the alcohol and
phosphorus tribromide in hexane in the presence of pyridine, however, and the
pure bromide I was isolated by distillation in 65% yield. Reaction of the bromide
vith dimethylamine in benzens yielded N ,N-dimethylcytlogctatetmnylmethylamine
(II, 43%), which was characterized as the crystalline picrate and hydrochloride.
Cyclo?)ctatatraenylacetonitrile (1II) also was prepared from the bromide by
reaction with potassium cyanide in agueous tetrahydrofuran in the presence of
potascium icdide. The nitrile III was purified and is lated in 4% yieid by
conversion into a non-crystalline silver nitrate complex, followed by regenexation
with axmonium hydroxide and chromatography on silica gel. Infrared spectra of
the bromide, “ertiary amine and nitrile {Fig. 1) contain the bands previously
noted as characteristic of monosubstituted cyclosctatetra.enee ,2 and accerdingly
provide evldence supporting the structures of these compounds. In addition, the
spectrum of the nitrile III contains a sharp band at 4.4l characteristic of the
(unconjugated) nitrile group.

Reaction of cyclo;ctatetraenyla.cetonitrile with agqueous sodiun
hydroxide at rocm temperature did not yleld the carboxylic acid, but resulted in
partial isomerigzation forming a nitrile with an infrared absorption band at

L.48 4, indicating that the nitrile group wae conjusated. Isomerization of the
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nitrile III wus most readily accomplished by heating under reflux with triethylauine
in & nitrogen atumosphere for seventy hours, et vhich tire the nitrile banl of III
at 4.4 hed discppeared completely and the pure isomer with e nitrile band at
LW AL wes isolated in 37% yield. In the isomerizatiom, migration of un a-
yirozan oceurs and a double bond shifts from the cyclogcte.tetraene nucleus of III
into conjugation with the nitrile group. Foraula VIII represcats the structure
that would be formed by a three-carbon toutomeric shift, while the cross-
conjugated siructure IX could be formed by a second three-carboa shift. In
cddition to differences between the infrared spectra of the isomeric nitriles
(Fig. 1), the conjugated ilsomer has two strong maxira at 314 and 242.5 mp in
the ultraviolet spectrum (Fig,=2), while cyclogctatetraenyla.cetonitrile , like
other cyclogcta.tetraene derivatives ,2 shows wecak ultraviolet ebsorption beconing
strong ncar 230 mu . -Fhe-éilistence—of—Tuwo-vaxiva-in-the-ultraviolet-spactrun

pravidesTevidencatfavoring the cross-conjuseted structure IX for the nitrile.

— R

I, R e ChiDr

II, R = CHzN(CH3)2
III, R =» CHoCN

IV, R = CHCONH2

V, R = CHoClzCN
VI, R = CHoCH2CONHz
VII, R e CHCHoCOOH

VIII, X = CN

IX, X = CN
X, X = CONHa XTI, X = COMlo



8ince bases isomerized the nitrile III to VIIX or IX, an
attempt was made using p-cyclooctatetraenylethyl cysnide 2 (V) as & model
compound to. 2ind milder conditions of hydrolysis. Reaction of V vith
dilute hydrogen paroxids in acetone containiug a small amount of sodiun
carbonate yielded the crystalline amide, B-cyclooctatetraenylpropionamide
(VI, 364), vhich roacted with nitrous ecid to form the known B-cyclooctatetreamyle
propionic acid (VII). Unler these conditions cyclooctatetrasnylacetomitrile
was converted to Ww (Iv, T44), amd the isomoric
nitrile (VIII or IX) also yieldad the corresponding emide (X or XI), whica
wos rather uastabls but could be isolatod as a crystellins sol??, The ultra-
violet spectrum of cyclodctatetraenylacetamtds is very similar 4o the
spectrva of cyclooctatetraenylacetonitrile and indicates that the cyclooctate-
traens micleus is presont in the amide (formula IV). The spectrum of the
isomeric amide (X or XI), like the corresponding nitrile, ccntains two maxima
(at 243 and 315 m ). The ultraviolet spectra do not rule out bridged structures
(XTI and XIIT) for the conjugated nitrile and emids, since 1,3,5-cyclo-
octatriens and the bridgsd iscwer into which it is partially converted on
heating, bdicyclo [4.2.0) octa-2,hk-diene, have very similar ultraviolot

avsorption lpecm.h

(L) A. C. Cope, A. C. Eaven, Jr., F. L. Ramp and E. R. Trumbull
1b14.,, ;—'zg’uem (1952). ’

7 =2 CHX

N

XII, X = CN
XIIT, X = CONHz

Preliminary attempts to convert cyclooctotetracnylacotamide to

cyclc:vcte.tetrunylacetic acid with nitrous acid under the conditions uscd foxr con-
version of VI to VII. wore unsuccessful, for the product falled to crystallize
and was converted to neutral, polymeric material on attempted short path dis-

tillation under reduced pressura.
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Pharuwacological

We are indebted to Dr. Kurl H. Beyer and Mr. C. A. Ross
of the Shoarp and Dchms Division, Merck and Co., Inc., for preliminary pharma-
cological study of the hydrochloride of the amine II and of N,N-dimethyl-B-
cyclo&tatetro.cm'lethylmnine (V, ref, 2) and oﬁcyclogcta.tetnxenyl-x_1~but;,'la:nine
(VI, ref. 3). Each compound was injected in the fermwral vein of a dog under
Larbiturate ancsthesia with both vagus nerves severed at the cervical level,
und carotid blood pressure, respiration and heart rate were recorded, aund
electrocardiograas were taken. All three compounds produced wzak vasopressor
weoponoes of moderate duratiogyl}t;s:aihan one-thousandth of the vasopressor activity
of epinephrine. The phenyl analegs of two of the emincs (N,N-dimethylbenzyloodus
anl I,N-diuzthyl-B-phenylethylanine) also were tested as the hydrochlorides,
and ecach produced a larger vesopressoy respence than the corresponding cyclo-

octatetracne derivative.

Experinental 2

(5) Mclting points are corrected and boiling points are uncorrected.
Ve are indéebted to Dr. S. M. Ragy enl his associatcs for enlyrcs,
for tha infrored spectra, which weore determined with e Balrd
Double Boom Infraved Recording Spectroncter, !Model B, fittod with
a sodium chloride prism, and for the ultraviolet sreoctra, vwaich
were deternined with a Cary Ultraviolet Recording Spactrophoto. 2tew,
Model 11 MS.

Cyclobetatetroenylmethyl Bromide (I). - Cyclooc! stetwasayls_th:l

~leohol was prepared by copolymerization of propargyl alcohol znd ecetylenz onl

2
ra+iflcd by chromatogrephy on silica gel by procedures described previously.



Sooltion of 0495 g. of phosshorus tribromide in 15 ml., of dry heiane was added
deoztis2 with stirring to a mixturs of 1.34k g. of cyclogctatetracm{lmethyl
elcoiinl, 0.27 g. of pyridine and 10 ml, of dry hexana in an atrosphere of nitrogen
2% 0°, After the sddition was complete, the ice bath was rcaoved, and the
mixture was stirred for 6 hours at room temperature. The hexans solution wos
reinoved by decantation, washed twice with 25-ml. portions of water, and dried
over sodium sulfate. After flltration and concentration, distillation of the

5Jduz through a semimicro column yielded 1.28 g. (65%) of I, b.p. T5-T7.5° (1.6 r.),

2]
[ 8]
Vi

33

oo™

1.5849-1.5875, A redistilled analytical sample had b.p. 78° (1.6 m.),
1.5893, a2 1.363k. .
Anal, Calecd. for ColsBr: C, 54.88; H, 4.,60; Br, 40.57.

=7r
i

Found: C, 55.03; H, 4.73; Br, 40.31.

N,B-Dimethyl Cyclooctatetracnylmsthylamine (II). - A solution

of 2.43 g. of the bromide I in 30 ml. of benzene wus saturated with geseous
dimethylenine and allerred to stand overnight at room temperature. Water (20 ml,)
was cdded, and the benzene was washed with a second 20-ml, portion of water and
concentrated under reduced pressure at room termperature. Dry hydrogen chloride
was passed through the resulting dry solution of II in & small volume of benzene,
end the precipitate of thes hydrochloride was scparated by filtraotion. Re-
crystallization from a mixture of methanol and ether ylelded 1.45 g. of the
hydrochloride of II, m.p. 209-210.2°., The hydrochloride was added to 15 ml. of
10} sodiunm hydroxide and the amine II was extracted ¥ith two 20-ml, portions of
octheir. The extracts were diluted with benzene, concentrated under reduced
proasure, and the yresidue was fractionated through a semimicro colunn. The
yield of II was 0.85 g. (43%), b.p. 34-35° (0.1 mn.), n§51.5216-1.5222. An

. 25 5]
enalytical sample had b.p. 35° (0.1 mm.), np~ 1.5222, a, 0.9169.
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Annl, Calcd. for Cjy3H;sN: C, 81.9%; H, 9.38; N, 8.68,
Found: C, P2.24; H, 9.34; N, 8.77.

N,N-Dimethyl Cyclogctatetmwlmtlglamine Picrate was prepared

by edding 0.05 g. of the amine II to a saturated solution of picric acid in
ether, ind vas washed vith ether; the yleld was 0,06 g., m.p. 145.7-146.2°
(capillery inserted =t 130°).
Anal, Calcd. for Cy7leNg07: C, 52.31; H, 4.65; N, 1k.35,
Fourd: €, 52.02; H, 4.87; R, 14.52.

N,N-Dimethyl clclogctatetraenylmethgamine Hydfoéhloride was

rrepared by passing dry bydrogen chloride through a solution of 0.60 g. of II
in dry ether. The precipitate was trcated with activated charcoal in e mixture
of methanol and ether and crystallized from that solvent; yleld O.itl g.,0.p.
209-209.5° (dec., capillary inscrted at 195°).
Anal, Calcd. for Cy,H,eCIN: C, 66.32; H, 8.16; N, 7.09.
Found: C, 67.12; H, 8.21; N, 7.09.

Cxclogctatetraewlncetonitrile (II1). - A solution of 5.%2 g.

of potassium cyanide and 1.5 g. of potassium iodide in 20 ml, of weter was

added to a solution of 6.76 g. of the bromide I in 50 ml. of tetrahydrorfuran,
and the mixture was heated under reflux on s steam bath for 6 hours. The cooled
solution was poured into 4O ml. of water, and then extracted with two 30-ml,
portions of ether, The extracts were washed with two 25-ml. portions of water,
dried over sodium sulfate, and concentrated under reduced pressure, ‘ Fractiona-
tion through a semimicro colum ylelded 5.34 g, of the crude nitrile III, b.p.
53-90° (0.06 mm.). A solution of the crude nitrile in 150 ml. of absolute
ethanol was heated to boiling, 20.4 g. of powlered silver nitrate was added, and

the mixture was heated under reflux until a clear solutlon was obtained. The
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¢ e2ss slilver nitiute was scparated by filtering the hot solution, anl the
filiroate w2s ¢ooled in an ice bath., The solvent was decanted froa the gaisy,
y2llowlsh green solid that ceparated, aud the solid residue was discolved in
20 nl. of water., The solution wao edded to 100 ml. of icc-cold concentrated
aaoonium hydroxide, which was extracted immediately with two 50-ml. portions
of ether. Ths cambined extracts were washed with water, dried over scdium
sulfato, and concentrated under reduced pressure, yielding 2.8 g. of & light-
yellow liguid #65i3use This residue was chromatographed on a 13 x 2-cm.
column of silica eal,a and the nitrile III was eluted with 200 ml. of a 10%
solution of ether in pentane, Concentration and fractionation of the residue
through & semimicro colunn yielded 2,16 g. (44%) of IIX, b.p. T8-T9°
(0.10 mm. ), 5?5 1.5434-1.5442. An analytical sample bad b.p. 79° (0,10 mm.),
ng” 1.5H42, 457 1.0167.

Anal. Calcd, for CyoHeN: C, 83.88; H, 6.34; R, 9.78,

Found: C, 83.84%; H, 6.16; N, 9.84.

gplogctatetraenxlacetamide (Iv). - The nitrile III (0.30 g.)

was added to 3 ml. of 10% hydrogen peroxide, and acetor?e was added until e

homogenaous solution sas obtained, followed by 0.5 ml. of 10% sodium carbonate

6
solution. The solution was allowed to stend at room temperature for 3

{6) Conditions adapted frcm a procedure described by J. V. Hurray and
J. B. Cloxe, This Journal, 56, 2749 (1934).

days, after which the acetons was removed with a strean of air aend the equeous
suspension was cooled in an ice bath, The pale yellow crystals cf IV that

gcporated were recrystallized from e mixture of benzene and 30-60° petrolcun
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cther, yielding 0.25 go (7%)) of IV, m.p. 138.6-139.2°, Zn ouoalybical coople
that was recrystallizoed and sublinved at 0.03 . with a heating block toisara-
turc of 120-140° had m.p. 138.4-139°,

Anpl. Caled, for CyoH;;NO: C, T4.50; H, 6.83; N, 8.63.

Found: C, Th.79; H, T.14; N, 8.7h.

Attenpts to convert the amide IV to cyclogctatetra.enylacetic
acid by treatment with sodium nitrite and hydrochloric acid under cbndit:lons
dcacribed below for conversion of the next ﬁigher homolog VI into the acid VII
vere unsuccessful. The crude product was & viscous liquid which failed to
crystallize and férmed a dark, ncutral, non-volatile solid on attenpted
short path distillation, apparently by decarboxylation and polymerization.

ﬁ-CyclogctatetraexxylproIaionomide (VI). < B-Cyclogctatetro,enyl-

ethyl cyanide 2 (0.30 g.) was trecated with alkaline hydrogen i)eroxide in
aqueous ecetone for 4 days under the conditions described ebove for conversion
of IIT to IV. The product wvas isolated in the same manner as IV, and purified
-by stblimation et 1.5 mm. with & heating block temperature of 110°. The yleld
of VI was 0.12 g. (36%), m.p. 61.8-63°. An analytical -nample with the same
melting point was recrystallized from a mixture of benzene and pentone.

Anal, Caled. for C;3HialNO: C, 75.40; H, 7.48; N, 8.00. -

Pound:- C, 75.32; H, T.49; N, 7.77.

ﬁ-Cjclo'r:»ctatctr:cnylpropionic Acid (VII) w3 preparced by edding

1 drop of concentrated hydrochloric acid to a solution of 5G.8 ns. of the

auide VI and 22,4 ng. of codium nitrite in 4 ml, of water and 8 rl. of dioxane,
and stirring the solution at roon temmerature for 10 hourc. The solution was
cooled with ice, made basic by addition of sodium hydroxide, and extracted

with benzene. The alkaline aqueous solution was scidificl with hydrochloric
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ocld, and extracted with two 20-ml. portions of ether, The extracts werao
dried over sodium sulfate, concentrated, and the residue was crystallized from
hexane, ylelding 20 mg. (35%) of the acid VII, m.p. and mixed m.p. with an
authentic sample ,2 58.9-59.8°.

2,4,6- (or 2,4,7-)Cyclodctatrienylideneacetonitrile (VIII or

IX). - A solution of 0,68 g. of the nitrile III in 10 ml, of freshly dis-
t11ied triethylamine wvas heated under reflux in a nitrogen atmosphere for 70
hours. The solution was cooled, diluted with 20 ml, of ether, and extracted
with four 25-ml. portions of 3% hydrochloric acid at 0°. The ether solution
wa3 dried over sodium sulfate, concentrated under reduced pressure, and the
residus was fractionated through a scaimicro column, The yield of the
isoreric nitrile VIII or IX was 0.59 g. (87%), b.p. 79° (0.3 mn,), ngj 1.6235-
1.8255.  Aa analytical sarple had b.p. 79° (0.3 um.), nf? 1.6255, d? 1.0226).
A max., 242.5 mu (log € k.31), A raX. 314 zu(log £ %.00) in 95% ethanol,

Anol. Caled, for CyoHoN: C, 83.83; H, 6.34; X, 9.78.

Found: C, 83,95; H, 6.38; N, 9.83.

The isomeric nitrille VIII.or IX with en infrarcd spectrum
esozntially identical with the spectrun of the sample descrited above also
w23 obteined by shaking the nitrile III with 20% sodium hydroxide at rooa

cnperature for 55 hours.

2,4,6-(or 2,4,7-)Cyclooctatrienyl idencacetenide (X or XI). -

Tha nitrile VIII or IX was treated with hydrogen peroxide in alkaline aqueous
acetone under the conditions described for conversion of III to IV, The
extract of tha amide was concentrated at a low temperature in a nitrogen

ctwosphiere to avold decomposition end the product was purified by sudblimation



11~

e 0.1 wa. with a heating block tesmperature of 120-150°, The rathcr wasuible
acide X or XI waz isolated as yellow cryotals, um.p. 95-93° (dzc.), in a yicld
of 0.11 g. (32%). An annlytical sample prepared by resublimation end
crystallization from o mixture of benzene and 30-6G° petroleun ether hod m.p.
99-100° (dee.); X max. 243 ma (log & 4.32), A mat., 31k nu (log €3.0.)
in 95% othanol.

Anal, Calcd. for CyoHyNO: Cy 7h.50; H, 6.88; N, 0.69.

Found: €, Th.45; H, 7.05; N, 8.55.

Caumhridce, Massachusetts
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Fig. 1. - Infrared absorption spectra: curve 1, cycloactatatraew;‘.ncctonitrne (1x1);
curve 2, 2,4,6-(or 2,4,7-)cycd atrienylidensacetonitrile (VIII or IX), both
as pure liquids in a 0,025-m. cell,
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